In this paper, we introduce the definition of L-fuzzy vector subspace, define its dimension by an L-fuzzy natural number. For a finite-dimensional L-fuzzy vector subspace, we prove that the equality
Introduction
Firstly, fuzzy vector subspace was introduced by Katsaras and Liu [1] . Then its properties and characters were investigated (see [2] [3] [4] [5], etc). The dimension of a fuzzy vector space was defined as a n-tuple by Lowen [6] . Subsequently, it was defined as a non-negative real number or infinity by Lubczonok [5] , and proved that the formula ( ) ( )
is valid under certain conditions, where 1 E  and 2 E  are fuzzy vector spaces. Recently, basis and dimension of a fuzzy vector space were redefined as a fuzzy set and a fuzzy natural number by Shi and Huang [7] , respectively. Under the definitions, more properties of (crisp) vector spaces were correct in fuzzy vector spaces.
In this paper, we generalize the results in [7] to L lattice, and prove that some formulas still hold in the lattice L. In particular, we present the definition of L-fuzzy vector subspace and its -fuzzy dimension. The L-fuzzy dimension of a finite dimensional fuzzy stricted conditions and  ( )
Preliminaries
Given a set X and a completely distributive lattice L, we denote the power set of X and the set of all L-fuzzy sets on X (or L ≤ or a c ≤ [8] . The set of nonunit prime elements in L is denoted by ( ) 
(see [10] ).
In [10] , Wang thought that
In fact, it should be that
Throughout this paper, L denotes a completely distributive lattice, and E is a crisp vector space. We often do not distinguish a crisp subset A of E and its cha-
and a L ∈ , we can define
Some properties of these cut sets can be found in [11] - [16] .
In [17] Shi introduced the concept of L-fuzzy natural numbers(denoted by ( )
defined their operations and discussed the relation of α -cut sets. We simply recall as follows: for any 
L-Fuzzy Vector Subspaces
, L-fuzzy vector subspace is exactly the fuzzy vector subspace defined in [1] . We denote the family of L-fuzzy vector subspaces by LFVS .
We can obtain some properties of LFVS analogous to fuzzy vector subspaces as follows.
The prove is trivial and omitted.
Remark: Since L is a completely distributive lattice, the property that if 
This example illustrates for L-fuzzy vector subspace ( ) ( )
. Then the following statements are equivalent:
(1) E  is an L-fuzzy vector subspace.
(2) (a)
, where r is a finite natural number, we have
In the following paper, the vector spaces we discuss are finite-dimensional. For their L-fuzzy vector subspaces, the following observation will be useful.
In the fact, let B be a basis of E , then B n 
. Then the following statements equivalent:
(
Proof. We prove ( ) ( ) 
( ) ( ) 
, and for all
Proof. ( ) ( )
and a x a y E E E = ⊕ . We define the direct sum of 1 E  and 2 E  to be ( )
is defined by for all 1 2 , , , 1, 2
2 .
Proof. The proofs of (1) and (2) 
Fuzzy Dimension of L-Fuzzy Vector Subspaces
be the family of L-fuzzy natural number. The map
is called the L-fuzzy dimensional function of the L-fuzzy vector subspace E  , and dim E  is called the L-fuzzy dimension of E  , it is an L-fuzzy natural number. We usually use another form of dim E  as follows.
This completes the proof.
Theorem 4.3. Let the pair
Proof. In order to prove ( ) ( )
In order to prove for any
can be proved from the following implications.
we have
, E E µ =  be two L-fuzzy vector subspaces. Then the following equality holds
Proof. We denote the sum of 
